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S. WALES cfc SON", 

10 Spruce Street, New York. 

PRICE, $1.10 PER ANNUM, POSTAGE PREPAID. 


ILLUSTRATED 

1880. Scientific .News. 1880 

We have undertaken to supply a first-class, low- 
priced journal, devoted to Popular Science, the 
Mechanic Arts, Manufactures, New Inventions, 
Patents, Discoveries, Chemistry, Engineering and 
Technical Subjects generally. 

We bring to this work an experience of more 
than twenty years, and it is our aim to present all 
subjects in plain, popular language, that the peo¬ 
ple may understand what they are reading. Each 
number will be fully illustrated with engravings. 
Independent of original sources of information, 
we shall also make liberal selections from all the 
best English, French and German scientific peri¬ 
odicals. In short, we intend to give every read 
of the Illustrated Scientific News a lai 
amount of useful reading for a very low price. 

The terms are one dollar a year. To this m 
be added 10 cents to prepay postage required 
law. Total, $1.10. 

Five subscribers will be taken for $4, to which 
must be added 50 cents to prepay postage. Total, 
$4.5°. 

Ten subscribers will be taken for $7, to which 
must be added $1, to prepay postage. Total, $8. 

Whenever bank-bills are sent, the odd change 
can be made up in postage-stamps. 

The best way to remit is either by postal order 
or bank draft payable to our order. 

Address, 

S. H. WALES & SON, Publishers, 

10 Spruce Street, JVew York, 


A Word to our Subscribers. I coming difficulties met with in the prosecution of 

, , „ i any novel kind of work: recipes, which they have 

1 HIS number closes Volume two of the SciEN- j tr ; e( j an£ j f oun( j to be reliable, unexplained phe- 
TIFIC News, and with it terminates several thou- j nomena that may have puzzled them or their shop- 
..... , , I mates, engineering or mechanical practice not 

sand subscriptions, all of which we hope may be I gener ’ lly ^ 

1 vogue, but which has been found 
promptly renewed, together with the addition of good in their experience. No matter how rude 
many thousand new 

> to be made on the new volume, we shall be 
able greatly to enhance the value and character of 
the paper. 

At one dollar and ten cents a year, the Scien¬ 
tific News will be the cheapest, and we modestly 
think, the best paper of its kind ever published. 

If our friends will take hold and help to increase j 
ir circulation, it will stimulate us to add fresh 
attractions, and increased value and interest to the 
paper, and thus prepare the way for still further 
iprovements for the succeeding year. 


CONTENTS —December 15, 1879. 


The Electro-Epicycle Engine.. 


Where England gc 
Trade-Marks in Co 
The Otis Elevator. 
Climatic 


Bound Volumes. 

Vf. are prepared to supply Volume two, bound 
Covert’s patent binding. Price at the office 
$1.50. Sent by mail, postage paid, $1.75. This 
makes a handsome volume of valuable and useful 


Scientific News. 


Our General Premiu 


We have on our table a copy of the Illus¬ 
trated Scientific News, It being the first 
number we ever saw, we naturally examined its 
A Clearer State- ! contents closely, and was surprised to find the sub¬ 


ject matter covering so wide a field. We r_ 

mend it to our readers—those who are interested in 
| Popular Science, Mechanic Arts, Manufactures, 
meaning | Engineering, new Inventions, etc., etc.—because 
clear in the paragraphs in our premium list at the j of its low cost; the subscription being only one dol- 
, r , , , . , . , , . I lar and ten cents a year, including prepaid post¬ 
bottom of the fust column therein, which explains 1_„ „„,i u.,,—.„„ „,v.„_,ki:„„*;,-*t._ 


We find that we failed to make o 


lar and t 

age, and there is no other publication covering the 
same ground that can be had for less than three times 
amount of money. It is handsomely illustrated 
''-* J J -*\e publi ' " " 

i They offer special inducements to getters-up of 


which explain 

how those approximating a number of subscribei 
necessary to obtain a particular premium may ob- J 
in such premium if they prefer it to others in the 1 Wales & Son', 10 Spruce street, New York City. 

,v I They ’-• • 

list. Wehave therefore changed those paragraphs, c j u bs. 

and call the attention of our readers to the change, j - 

Any one approximating a number of subscribers Of Interest 

for which is offered a particular prei 
us whatever number of subscribers he can get, and ' fried 
the money collected for the same. This will en- sustai 

is of great importance to brewers, as it makes them 
title him to such part of any premium he may liable for royaltyTor the use of a process and ap- 
select as would be in proportion to the number of P ara fos for pitching the inner surface of kegs and 
barrels, which have been in operation in all. large 
subscribers sent. Then by remitting, m addition I breweries for several years. The sum claimed by 
to the money collected from the subscribers, the ! the plaintiff for infringement on his patent to date, 
and for royalty tor future use, is not yet determin- 
difference between the value of such proportional ed. It is understood that other large brewers, in¬ 
part of the premium and the price set against the c J“ din S * ose ,? f , ™ no , i ? a , nd . other S , tates . ha y e 


d against the Philip Best Brewing Company, 
raining the complainant’s patent. The decision 


tc Theory of Sound. 


Recently Patented Im 
Curtis’ Improved Fire 
Leather Cog Wheels . 
Holiday Magic. 


Friction and Wear of Conical Vah 
Chucks for Drilling Square Holes. 
Shop and House Hints. 


premium he may obtain it. 

r example, suppose a person to obtain only 
is many subscribers as would entitle him to 
particular premium. Then by sending the 
money collected for such subscriptions and half the 
set against the premium he will be entitled 


Or suppose he obtains only one third a 
subscribers as would entitle him to some p: 
premium. Then by sending the money collected 
for the subscriptions and two thirds the pric 
premium, he will get it. 


Answers to our wheel puzzle will be given in 
ur next number, together with the original dia- 
ram, illustrating it. 

We are receiving gratifying assurances from va- 
ious parts of the country that our friends are se¬ 
curing new subscribers for the forthcoming volume. 

Our next number—the first of the new volume— 
will be a handsome one. Orders for it should be 
in as early as possible. We expect to more 
than double our circulation before the 1st of Feb- 


We again ask attention to our cash and othei 
valuable premiums mentioned in this issue of the 
paper. Whoever intends to compete for the cash 
premiums should send us notice of such intention. 
For the largest list of names sent in before t i 
ary 1st, 1880, we offer $100. For the second list 
$50. For the third list $25. Subscriptions 
be sent in at any time before that date and from 
different Post Offices, to be taken at clubbing rates. 


stipulated to abide by this decision, subject t 
confirmation by the Supreme Court. 

Here is an instance where a very simple inven¬ 
tion is likely to prove of immense value to the 
patentee. 

Our Index. 

With this number we print a carefully prepared 
index, by the aid of which ready reference may be 
1 had to any article published in the volume. We 
many* have indexed the department of Shop and House 
j Hints by itself, to facilitate the finding of any of 
ticular the valuable recipes, directions for manipulation, 

- and other useful items which make up this valua¬ 
ble feature of our paper. 

A glance at this index vyill show that a very 
:eat variety of useful matter has been supplied in 
is volume. It has been possible to give this va¬ 
riety only by dint of the most painstaking effort 
to condense every article to the smallest limits it 
would bear without lessening its value. By per- 
tntly pursuiug this course, we have been able 
treat as great a variety of subjects as usually 
find place in the larger and more expensive jour¬ 
nals. As to the quality, the letters constantly re¬ 
ceived from our readers and our rapidly swelling 
subscription list amply testify to its general accept- 

Thus encouraged, we shall commence the new 
ilume, with the determination to constantly im¬ 
prove the character of the Scientific News, and 
spare neither labor nor expense to keep it in the 
foremost rank of journals of its class. 


The column of Industrial Wants which we 
have recently started seems likely to prove very 
serviceable to our readers, any of whom may, 
without cost, avail themselves of its advantages 
under the conditions published at the head of the 
column, which see. 


Shop and House Hints. 

Wf, earnestly solicit our readers to comn 
cate to this department, any items of industri: 
formation that they may pick up in the pursuit of 
their business; more particularly, modes of over- 


The Electro Epicycle Engine. 

Too late for an extended discussion in this 
sue, we have received in the Journal of the Tele¬ 
graph an account of a new electro-magnetic en¬ 
gine, styled as in our heading by the inventor, Mr- 
George Little. 

The claims made for this invention are very ini 
portant, and we are bound to say that they a 
made in such a manner as to give a strong imprf 
sion of reality. The odor of charlatanism w 
which many so-called discoveries and iliven' 
have recently been heralded, seems wantii. 
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Prof. Hall: “ Yes; there is no difference, hence, 
no waves. The wave theory teaches that sound 
waves, like water waves, interfere with one 
another; that the condensations of one system fall¬ 
ing into the rarefactions of another, the two systems 
destroy. This, if properly understood, settles the 
whole question.” 

Dr. Vanderweyde, on second thought, saw in 
the performance of the two instruments only a 
confirmation of the wave theory. It was not to be 
expected that with such high-toned sounds involv¬ 
ing such rapid vibrations anything decisive could 
be proved. ■ It must be with the very lowest tones 
that such experiments must be made to be adapted 
to the capacities of the ear. Besides, he could 
actually detect a slight intermittent burr-r or whiz 
in the joint sound of the instruments which showed 
that they were not going with perfect ease 
together; in short, he could see that there was an 
appreciable interference. 

Mr. Niemann had heard it said that a tuning 
fork in Italy was different from one in St. Peters¬ 
burg. Was that true or had latitude anything to 
do with it ? 

Dr. Vanderweyde said it was not true. A tun¬ 
ing-fork in Paris has just the same pitch 


Hunt’s “Superior” Job Printing Press. 

The accompanying engraving illustrates a new 
printing press for job work, exhibited at the 
American Institute Fair of this year, by the manu¬ 
facturers, E. Remington and Sons, whose celebrat¬ 
ed works are at Ilion, New York, and whose 


Animal Tool Makers. 

Mr. S. E. Peal writing to Nature upon the sub¬ 
ject of Intellect in Brutes, denies the truth of the 
assertion made by the Duke of Argyll that “man 
is the only tool-making animal.” He says: “ As 
far as I can ascertain, this assertion is admitted by 


machine, the most important of which is the a 
matic brayer and distributor, whereby a very 
form distribution of ink is effected. 

The frame of the press is so formed that 


to- | forms and alters certain things so as to adapt them 
mi- I specially to fulfill definite purposes, for which, un¬ 
altered, they would not be suitable. 

I “ r> -“ “™- : —* “"on after my arrival in Eastern 


Placing it under fo 


throw-off, which prevents an over supply of ink t 
the form. Ordinarily, as job presses are construct¬ 
ed, the inking of the form continues while the im- - 0 - 

pression is off, and printing suspended, unless the trunk, and after lifting it 
form is taken out, or the motion of the press dis- away. It repeated this * 
continued. This subjects the operator to all the drew anothe J 

attendant disadvantages which are entirely over- | the bamboo 
come by this throw-off. It is operated by the ; of this, and 
-lever that regulates and throws off the A *' 


broke a piece off with the 
its mouth, threw it 

. _ r _ 5 or thrice, and then 

another stake and began again. Seeing that 

’- ,J —ddry, I asked the reason 

wait and see what it would 

___ At last it seemed to get a piece that suited, 

of the same lever, the ink- I and holding it in the trunk firmly, and stepping 


London. He had noticed once that a Paris 
fork when brought over here did not accord per¬ 
fectly with those in use in New York. The differ¬ 
ence, however, was less than a quarter of a tone. 
He attributed it to the effect of temperature. In 
the case of a tuning-fork, if the temperature is 
higher the vibrations are 
slower because it expands by 
heat. The same cause makes 
a difference in the instruments 
of an orchestra. A rise in 
temperature makes wind in¬ 
struments go up and stringed 
instruments go down. 

A gentleman said that the 
variation was only .01 per 
cent, for a variation of 75 de¬ 
grees in temperature. 

Mr. Blanchard said that 
the wave theory was charged 
with producing a vast amount 
of dynamic force. According 
to that theory the stridula- 
tions of a cricket, it might be 
said, would engender a dyna¬ 
mic force equal to that of 
many thousands of locomo¬ 
tives. He did not believe in 
measuring power by pounds. 

If a cricket jumped from 
the earth he kicked the earth 
away from him, and the only 
question was, if there were 
organisms sufficiently acute 
on the other side of the earth 
to feel it. It appeared to him 
that the argument founded 
on the alleged great expendi¬ 
ture of dynamic force was en¬ 
tirely fallacious. The other 
theory of sound is the emana¬ 
tion theory. 

Mr. Roosevelt: “It is re¬ 
lated of Demosthenes, that 
he once came into the forum, 
and finding the people listen¬ 
ing intently, asked, ‘What 
foolish thing has been said?’ 

It can be demonstrated 

mathematically exactly how much this earth is 
moved by the kick of a cricket. It is a question 
with the most advanced philosophers of the pres¬ 
ent day whether we are not moving in a substance 
more impenetrable than diamond, because it goes 
through diamond. We see it in the vibrations of 

Dr. Vanderweyde stated what seemed to him 
the greatest objection to the wave theory. It is 
that the sun is apparently the origin and cause of 
all the changes in matter, and all the activities 
around us. The ether, then, or medium through 
which he is constantly communicating his influnce 
ought, one would suppose, to be as thick as cheese. 

M. Powers. 

There is a prevailing tendency among men emi¬ 
nent for scientific learning to throw discredit upon 
portions of the Bible. It should always be borne 
in mind that scientific men are not authorities on 
moral laws, any more than the Bible is an author¬ 
ity on physical laws. Professor Goldwin Smith 
declares that the present tendency of things is to¬ 
ward a rapid breaking down of the religious faith. 
We do not doubt that there is foundation for such 
a statement, but it forebodes no good to the world. 
Much better for the commmunity is it, when the 
people build upon the foundations of the apostles 
and prophets, rather than follow the notions and 
vague speculations of scientific men, whose minds 
are naturally subject to material bias. 


pression; , , __ _________ , „ .. .. „ 

ing rollers may be made to pass continuously over ; the left fore-leg well forward, passed the piece of 
the form while the impression is suspended, where bamboo under the armpit, so to speak, and beg 
‘ -scratch with so— c —“ --:-i—J 


just, but firmly set when the rollers are in position. 


force. My surprise a 
a large elephant leech fall on 

_ o _ a ^ x inches long and thick as one’s 

and solid-head roller j finger, and which, from its position, could not 
” ’ ' ’ j •” ‘ ”' scratch, 


_/oiling is required. 

This press also differs from ordinary job presses climax when I s 
in the method of carrying the inking rollers. 1 the ground, quite 
Common hooks are discarded, ar J ~*” J ’ 
substituted. These latter 


very easy to ad- easily be detached without this scraper, or sera 
i are in position, which was deliberately made by the elephant. 


THE “SUPERIOR” JOB PRINTING PRESS; 


subsequently found that it 
was a common occurrence. 
Leech-scrapers are used by 
every elephant daily. 

“ On another occasion, 
when traveling at a time of 
year when the large flies are 
so tormenting to an elephant, 
I noticed that the one I rode 
had no fan or wisp to beat 
them off with. The mahout, 
at my order, slackened pace 
and allowed her to go to the 
side of the road, where for 
some moments she moved 
along rummaging the small¬ 
er jungle on the bank; at 
last she came to a cluster of 
young shoots well branched, 
and after feeling among 
them, and selecting one, 
raised her trunk and neatly 
stripped down the stem, tak¬ 
ing off all the lower branches 
and leaving a fine bunch on 
top. She deliberately cleaned 
it down several times, and 
then laying hold at the lower 
end broke off a beautiful fan 
or switch about five feet long, 
handle included. With this 
she kept the flies at bay as 
we went along,flapping them 
off on each side every now 
and then.” 

“ Say what we may, these 
are both really bona-fide im¬ 
plements, each intelligently 
made for a definite pur¬ 
pose.” 


The grippers are also mounted in such a man¬ 
ner that they are always in the right position. In 
setting them they can be moved up to the form and 
secured accurately, or drawn back and down upon 
the tympan, as may be required. 

Another important feature, and a great improve¬ 
ment over the usual method, is the manner in 
which the platen is held in its position. Usually 
the platen is mounted upon the front projecting 
ends of the impression screws, which, from con¬ 
tinual strain in use, become shaky and uncertain. 
In the “Superior” Press the rear of the platen is 
shut into the beam or support, like a box into its 
cover, and its weight and dependence upon the 
impression screws for support entirely removed. 
These screws simply bear against the inserted back 
of the platen, while the platen is held firmly 
against them by strong holding-down bolts, which 
makes the platen a solid part of the beam itself, 
and entirely freed from all liability to slur, or to 
give way under the impression. The principal 
shafts of this press are entirely cased in cast-iron 
sleeves of great strength; these receive the strain 
of the impression. A strong and broad iron brace, 
projecting from one of these sleeve casings, holds 
the bed and adjusts it in position to receive, or 
withdraws it from, the impression. 

The tables of this press, including a drawer, 


A head of Titus, also other 
ancient sculpture, has been 
unearthed by the German explorers excavating at 
Olympia. 

Artificial Slates. 

Slabs of artificial slate for writing purposes or 
other uses are prepared by the United Harberg and 
Vienna India-rubber Works, a process of which 
the following is an outline: Sixteen parts of 
ground pumice-stone and twenty-one parts of pow¬ 
dered bone charcoal, all mixed with ten parts of pur¬ 
ified india-rubber and five parts of sulphur in the 
machines used in the ordinary operations of the 
rubber works; and the mass is then rolled out into 
thin leaves, which are cut to the required si 


pasted together, as follows: First,‘a sheet of ..... 
plate, then a layer of paper, then a sheet of the 
above preparation, another sheet of paper and a 
second tin-plate, the operation being repeated in 
the same order as often as may be deemed neces¬ 
sary. The whole pile is then pressed together, 
put into a boiler and there exposed for hours 
in a temperature of 130 0 to 140 0 C. by means of 
steam. The packets are then taken out, and each 
layer of the composition, together with the sheet 
of paper on each of its surfaces, is pressed strongly 
between steam-heated plates, and again exposed 
, , 0 , __ to a temperature of 130° ro 140 0 C. for about two 

of black walnut, and cabinet finished. The work-j hours. When cooled down, the sheets thus pre- 
ing parts are very strong and well made, and pared are polished with pumice-stone, and are then 
bright finished, the smaller parts nickel-plated. I ready for use. 
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Curtis’ Improved Fire Escape. j 

This invention commends itself to practical 
minds for the following reasons : 

It is made wholly of iron. It can be used with 
perfect safety by a number of people at once. It 
is accessible while in motion. It requires no ad¬ 
justment by the person desiring to escape. Its I 
motion is controllable by the person or persons 
descending. It may be used as an elevator for fire 
extinguishing apparatus. 

The escape is simply an endless ladder moving j 
over pullies and passing just by the side of the win- [ 
dows, from the top of the building to the ground. 
Thus to escape, one needs merely to step from a 



window on the ladder, when without further ef¬ 
fort, or even change of position, his own weight 
carries him speedily to the ground. Children or 
even invalidscanescape with perfect ease. The steps ! 
attached to some of the rounds make the footing | 
sure. The rate of descent can be regulated from 
any point of the ladder, by means of the hand 
rope passing its whole length conected with the 
gear wheels at the top, the horizontal one of each 
set acting as a nut, drawing up the threaded end 
of the band brake which passes around the pul- j 
ley. Two other similar brakes are at the bottom, 
worked by a hand wheel. 

The apparatus as thus described has been im¬ 
proved by the addition of an ingenious house 1 
which incloses the lower part of the ladder, and | 
which cannot be opened from the outside. It is so 
arranged that the first downward movement of the 
ladder causes the roof, made like a trap door, to fall 
to the side of the building, and at the same time 
opens a door in the side of the house. 

-Mr. Curtis informs us that recent improvements 
enable him to hoist firemen with their hose, etc., 
to any part of a building, thus enabling them to 
extinguish fires before they attain headway. 

The invention is adapted to very high buildings 
such as factories, hotels, tenement houses, etc., as 
well as to lower structures. 

The first patent issued for this invention bears | 
date June 4th, 1878. A second patent for the im- I 
provements named is dated October, 21st, 1879, 
The address of the inventor and sole proprietor, is 
Mr. O. H. Curtis, No. 130 Third Street, Mil¬ 
waukee, Wisconsin. lie will dispose of territory, 1 
rights to make and use or afford any other infer- 
mation on application. 


Leather Cogwheels. 

Mr. F. Kunicel, of Mezingen, in Wurtemburg, 
has patented a process for making toothed wheels of 
leather in place of metal. The advantages claimed 
for them are that they have a much quieter and 
more elastic run, are extremely durable, and re¬ 
quire no lubrication whatever. They are prepared 
from raw untanned buffalo hides, thoroughly 
cleansed from all hair, flesh, etc., and glued to¬ 
gether in as many layers as are necessary, to pro¬ 
duce the breadth of wheel required. The cementus 
is effected under very heavy pressure, as in an hy¬ 
draulic press, and this is kept up until the glue has 
completely hardened. From the sheets or plates 
thus prepared the teeth are cut out by saw and 

Holiday Magic. 

A WRITER in the New York Sun has recently de¬ 
voted an article to the numerous toys now on the j 
market for the performance of conjurers’ tricks, j 
Describing some that were exhibited by a perform- j 
ing salesman, he says: 

“ The first exhibition was of an enchanted turn- ; 
bier, or rather a large wineglass. The glass ex¬ 
hibited was just like any other wineglass. It was 
turned upside down and thoroughly examined. 


be apparently drawn forth with difficulty through 
the hat and its lining. This was done, too, with 
great rapidity, the whole feat being performed in 
less time than it takes to write, or even read, the 
account of the same.” 

In another publication we find a description of 
a magic bottle, by means of which any one of five 
different liquids may be poured from the same bot¬ 
tle. 

The bottle is usually made of tin, though col¬ 
ored on the outer surface to represent glass. With¬ 
in, it contains several different receptacles, as 
shown in Fig- I, each communicating by a sepa¬ 
rate pipe with the mouth of the bottle. Each of 
these receptacles is also provided with another 
. tube, by which air may be admitted, so as to al- 


There was certainly no trick in the glass itself. A 
little water was poured into it, and it was placed : 
on a table; a handkerchief and a half dollar were j 
borrowed. Then the half dollar being placed in [ 
the centre of the handkerchief, the performer re¬ 
quested the representative of the Sun to grasp the 
half dollar, and holding the handkerchief over the 
glass to drop the coin therefrom into the wineglass. 
The coin was dropped, splashed into the water ap- j 
parently, settled on the bottom of the glass with a 
silvery click, the handkerchief was removed and 
behold ! there was nothing but the water in the 
glass. The coin had disappeared. 

‘Where shall I find it?’ asked the performer. 

4 1 will produce it from any place in the room you 
may choose.’ 

‘From under the table, then,’ was requested. ! 

From under the table the performer drew out 
the half dollar. 

A hat was next taken up by the salesman, and 
he, seemingly by main force, using both hands in 
the operation, thrust one of his fingers through the 
crown of the hat. Then withdrawing the finger 
with almost as much force apparently required for 
the act, he held up the hat uninjured. 

Then the salesman borrowed a pocket-handker¬ 
chief, which he burned up in a polished brass globe, ! 
and put the globe containing the ashes in the hand 
of a spectator. The top of the globe was then 
placed on it, and the holder requested to open it. 



F1C. Z 



He next ignited a mass of tow, in full view of 
the few spectators, crammed it into his mouth, 
and, groaning as if in great pain, breathed out 
sparks and smoke for a few seconds. Next he took 
up a spotted handkerchief, and raising it by the 
centre from the table, drew from under it, eggs, 
boxes, rings, toys of various kinds, and unnum¬ 
bered queer things. 

But the greatest thing of all that this wizard 
salesman did, was with another borrowed hat, an 
ordinary silk hat, with a kid or morocco lining, 1 
such as any silk hat has. He pulled the lining out, J 
and diving with his hand into the depths of the hat 
he drew forth, one by one, one dozen oblong 
square satchels, or reticules, each one so large as to 1 


low the liquid contained in it to flow. These air 
tubes open by orifices in the side of the bottle, as 
shown in Fig. 2, which are covered and concealed 
by the thumb and the ends of the fingers of the 
operator, and may be kept closed or may be 
slightly opened at pleasure. By this means any 
one of five different liquids may be poured from 
the mouth of the bottle. 

Electroscopes and Electrometers 

BY EDWARD E. MACGOVERN, STEVENS INSTITUTE. 

The term electroscope is derived from the Greek, 
and signifies “a measurer of electricity.” The 
term is applied to instruments for detecting the 
presence and determining the kind of electricity, 
whether positive or negative, in a body. They 
can be divided into two general classes: 

1st. Those intended for “ statical electricity. ” 

2d. Those intended for “ dynamic electricity.” 

| The most simple kind of electroscopes are those 
of the common pith or cork hall suspended and in¬ 
sulated by a silk thread. In this, as in all other 
| of like appliances, we can trace the gradual im- 
1 provement until we have reached, at least as it 
seems to us at present, nearly the climax, which, 

! in this case, would seem to be the electrometer of 
Sir William Thomson. It would not be out of 
place here, probably, to state the distinction be¬ 
tween electros-and electro meters, though these 
two words, even when referred to the original 
; Greek, seem to be exactly synonymous; and al¬ 
though by referring to the dictionary one finds no 
distinction, yet in the language of science there is 
an evident difference, viz.: 

1st. The term electroscope, is applied to such 
instruments as are used merely to indicate the 
presence or absence of electricity in a body, and 
not to indicate the amount. 

2d. The term electrometer is used to indicate an 
instrument which is intended not only to deter¬ 
mine the presence, but also the amount present of 
the electric fluids. These terms, although there 
, is an evident distinction, are frequently, although 
incorrectly, interchanged. To return, after the 
pith-ball electroscope was in use some time, another 
and better one was devised, which is known as 
“Bennett's” or “Gold Leaf” electroscope. It 
consists of a metal base, on which rests a glass 
shade, which is tubulated. In the tubulure of the 
shade fits a metal rod which terminates at its upper 
extremity in a metal ball. It supports on its lower 
end two narrow strips of gold leaf. The interior 
space of the shade is kept free from moisture by 
calcium chloride. On the inside of the shade are 
two strips of gold leaf communicating with the 
ground. Now, if a body charged with electricity 
of either a positive or negative nature be brought 
near the metal ball the leaves diverge, and, con¬ 
sequently, such a phenomenon is recognized as 
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proof of electricity present. If it is necessary to 
determine the nature of the electricity, i. e. in re¬ 
gard to its positive or negative nature, the follow¬ 
ing plan must be pursued: If, while the instrument is 
under the influence of any body charged with either 
+ or — electricity, the knob is touched by the fin¬ 
ger, + or — electricity will be conveyed off, ac¬ 
cording to the state of the inducing body; if the 
inducing body be negatively charged, the — elec¬ 
tricity will be carried off, by the medium of the 
finger, to the ground. We now remove the finger; 
the gold leaves, which by inducing action have 
been brought together, will now spread. The 
system is now charged with + electricity, and if 
now we bring a positively charged body near the 
knob, the leaves diverge more widely. If, on the 
contrary, we bring a negatively charged body, the 
electricity will be attracted to the knob, and will 
there be bound, as it were, and the leaves collapse. 
Another form of electrometer was devised by Lane, 
an English savant. It consists of an ordinary 
Leyden Jar, on the same base of which is an up¬ 
right metallic bar, into which a bar, capable of 
revolution on the upright rod as an axis. This 
second bar has two metal balls; one on each ex¬ 
tremity; one of which is connected by wire to the 
outside of the Leyden Jar. This contrivance is 
more to measure the shock of a Jar than to apply 
it to any electrical machine. 

The quadrant electroscope is the name of a de¬ 
vice for measuring amount and determining the 
presence of electricity. It is, however, incapable 
of determining the essential nature thereof. This 
instrument is never used when precision is needed, 
and is gradually being numbered with those in¬ 
struments which are regarded more as curiosities 
than scientific appliances. I have now come to 
the instrument which is vastly more delicate than 
any of the preceding, i. e. “ Thomson’s Electro¬ 
meter,” which consists of a broad, flat aluminium 
needle, hanging by a very light wire from the 
outer coating of a Leyden Jar, which coating is in 
connection with the earth; the whole is covered 
by a glass bell jar, the interior of which is kept 
dry by either sulphuric acid or calcium chloride. 
The needle is suspended over four insulated quad- 
rantal metallic plates; these plates are connected 
alternately by metal wires. If all the quadrants 
are charged by the same electricity the needle will be 
at rest over one of the diametrical slits; but if they 
are differently charged, then each end of the nee¬ 
dle will be attracted by the metal plates oppositely 
charged, and repelled by those similarly charged. 
Hence, the needle is subjected to the action of a 
pair of couples. 

In order to render the slightest motion visible, a 
small concave mirror is suspended about three 
feet distant from it. From this the light of a lamp 
is reflected to a scale, placed horizontally, and the 
deflection of the needle is measured by the motion 
of the spot of light on the scale. 


A Curious Tree. 

In the county of Ontario on the “ Albany and 
Buffalo turnpike,” is a great tree, which on account 
of its age and size, is known as “ The Century 
Popple,” (Poplar.) 

Many years ago a man was walking along this 
road one morning, going West. Having reached 
the foot of Seneca Lake, better to assist him in 
walking, he cut a cane, and continued on his way. 
He reached Geneva at noon, where he took din¬ 
ner, and afterward resumed his journey. Reach¬ 
ing a grove one mile west, and feeling fatigued, 
he stuck his cane in the ground and went to sleep. 
It was late in the afternoon when he awoke, and sur¬ 
prised at having slept so long, he seized his bundle 
and resumed his walk. For some distance he con¬ 
tinued on, when he happened to think of his cane. 
It would hardly pay, however, to go back, and 
just then a team coming along, he secured a ride 
and the cane was left to its fate, 

One year afterward, the man made the same 
journey, and by accident stopped in the same grove 
to rest. As he sat down he thought of the cane 
he had left a year ago, and looking around, saw 
it growing ! The cane, freshly cut, and so soon 
set in the ground, had sprouted, and the top was 
covered with leaves. It grew and years after, on ac¬ 
count of its history, when the grove was cut down 
it was spared and became a still more thriving tree. 
A dozen years ago the owner of the tree and the 
road-master had some difficulty, and the latter, to 
avenge himself, declared that it was an obstruction 
and must be cut down. 

But the owner war a practical man ; he purchased 
thirty pounds of spikes, which he had driven into 
the tree from the ground upward. The Road- 
master was furious, but it was no use. 

So the tree stood and grew, and now measures 
twenty-four feet in circumference, at the foot. 
The iron is believed to be the cause of its great 
age, its strength arid size. dom John. 


Friction and Wear of Conical Valves. 

Ed. Scientific News: 

Permit me to ask you to answer through the 
columns of your valued journal of which I am a 

Would there be any more wear, or greater fric¬ 
tion in the use of a round taper valve (in form simi¬ 
lar to what is familiarly known as a plug cock) 
than in the use of a plain flat slide valve, under 
similar circumstances, the two classes of valves 
being proportioned the same in respect to the 
amount of pressure holding them to their respec¬ 
tive seats, and the areas of contact (or bearings) 
between the valve and seat in each case ? And 
would there be a greater likelihood of wearing 
tight in the case of one or the other ? As a me¬ 
chanic, I am interested in getting a reliable opinion 
on the subject, or the results of some one’s experi- 

Very truly yours, 

John E. King, 

14 and 16 Water Street, Brooklyn. 

We shall answer this question on theoretical 
grounds, leaving other correspondents who have 
had experience with this class of valves to answer 
from practice. 

First, it is evident that the travel of any point in 
a conical valve will be either less or more than the 
travel of any other point which does not lie in 
the same plane at right angles with the axis of ro¬ 
tation of the valve. Those points which lie nearer 
the small end of the valve will travel less and those 
which lie nearer the large end will travel more. 
Theoretically, unequal travel, when all parts of a 
valve are subjected to equal pressure, should give 
unequal wear. Practically we believe such valves 
have been found more difficult to keep tight than 
plain slide-valves but we prefer to have those ex¬ 
perienced in the use of conical valves answer posi¬ 
tively on this point. 

We see no reason why the friction of such valves 
should be greater than that of slide valves.—E d. 
Sci. News. 


Chucks for Drilling Square Holes. 

In the accompanying engravings we present the 
chuck, by means of which square holes may be 
drilled, using the form of drill illustrated in the 
Scientific News of Oct. 1, 1878. Both the chuck 
and the drill are the invention of Mr. J. Hall, of 
Chancery Lane, London, England. 

The chuck is constructed in such manner as to 
admit of the drill traveling automatically in a hor¬ 
izontal plane some little distance. This is rendered 
necessary by the peculiar movement of the cutting 
edges of the drill, which does not operate or rotate 
on a fixed central point, but diverges somewhat in 
proportion to the size of the hole. 


FIG / EIG 3 



FIG. 4 

(o r V o) 


The upper part of the cavity of a metal cylinder 
is bored out circularly, so as to fit on to the drilling 
spindle, to which it is screwed by one or more 
screws. Below the circular bore a square recess is 
made, and below this latter, and coming well 
within the limits of the square recess, there is a 
circular hole passing through the end of the cylin¬ 
der. The drill holder or socket is in a separate 
piece, the bottom portion of which is provided with 
a square or round recess for holding the shanks or 
upper end of the drill, which is held firmly in its 


place by means of a set screw. The upper part 
consists, first, of a screw, S, at the top, Fig. 1 ; 
secondly, of a square shoulder, B ; thirdly, of a 
circular shoulder, D ; and, fourthly, of another but 
much larger circular shoulder, E. Through the 
circular hole at the bottom of the hollow cylinder 
the upper portion of the drill-holder is inserted un¬ 
til the large circular shoulder meets the bottom of 
such cylinder. A loose square collar, A (Figs. 1 
and 2), provided with an oblong rectangular slot, 
is then placed within the cylinder and over the 
square above mentioned, above and on to which is 
screwed down a nut, N, from the inside of the 
cylinder. The loose square is of such thickness 
that when the nut is tightenened down on to the 
square shoulder the loose collar is left to work 
freely. When this is done the drill-holder will 
readily travel in a horizontal plane such distance 
as the play between two of the sides of the loose 
collar, and two of the sides of the square recess, in 
one direction, and in another direction the distance 
that the play between two of the sides of the small 
square shoulder of the drill-holder and the ends of 
the rectangular slot in the loose collar. The hori¬ 
zontal travel or play is proportionate to the size of 
the hole to be drilled. Near to the lower end or 
cutting edges of the drill is fixed rigidly a metal 
guide bar or plate, F. The guide bar is provided 
with a square hole similar to the hole it is required 
to drill, the dimensions of the three sides of the 
drill being such that the distance from the base to 
the apex of the triangle, which such three sides 
form, is the same as of the sides of the square hole 
it is required to drill. 


and §iint<s. 


To Set Rods after Welding.—Place the straight¬ 
edge as in Fig. r, in which A is the rod end and S a 
straight-edge, whose end, B, is pressed firmly against 



2, for example, the end B, placed fair against E, does 
not meet the face F; hence, the side-face of E is not 
in line or on the same plane as the side-face of F. 

Countersinks to be used on iron or steel will cut 
best when the cutter stands at an angle, as shown in 
the accompanying illustration at A. 




Water-Tight Packing Paper.—Packing paper 
may be made water-tight by dissolving 1 -821b. of white 
soap in one quart of water, and dissolving in another 
quart 1-82 oz.—apothecaries’ weight—of gum arabic, 
and 5-5 oz. of glue. The two solutions are to be mix¬ 
ed and warmed, the paper soaked in the mixture, and 
passed between rollers, or hung up to dry. 
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STEELINE 


Used for refining and temper¬ 
ing all kinds of Steel Tools. 

Increases their durability at 
least five fold. 

Secures absolute safety from 
cracking. 

Send for circular to 

BAUER & CO. 

96 Greenwich Ave., N. Y. 


ATTENTION EASILY SECURED. 

NIXON’S CHEIROGRAPH. 

No copying press required. Most simple process invented. 
Instant reproduction without press or dampening. Every 

The apparatus consists of a permanently moist flexible 
pad, a bottle of ink and a sponge. 

Electric pen, papyrograph, etc., completely outdone. 

One to two hundred copies of letter, circulars, price-lists, 
drawings, music, etc., in various colors, at one operation. 



Price—No. 1 , note 


ED. H. NIXON, 


I WHITER, ; 


& CO., 1:9 Nassau St., N. V, 


MBISIERS! 

The M Men in tfc M Ptos 


JJAYING pos 


n the specialties 


favorable contracts with many, we are prepared 
supply their services 

«* Designing, Constructing, and Testing 


For Blast Furnace Building and 
Metallurgical Operations, 

F g P ° r p inl £ry Engineering, 

F For*Capitalists, 

For Analysis and Assays, 

For Expert Testimony in Law-Suits, 
For Professional Advice generally. 

PARK BENJAMIN'S SCIENTIFIC EXPERT OFFICE, 

37 Park Row. New York. 


AMERICAN SUBMERGED PUMP 



FORCE PUMP. 


Prices, complete, 

$15 to $75. 
RUBBER HOSE, 

For Garden purposes, at manufac- 

Wakefield and Perfection Earth Closets 

Are the best. Prices, |io to * 40 . 

HENRY H. B. BLOOMFIELD, 

34 DEY STREET, N. Y. 


The Cosmo-American 

COLONIZATION 

AND GENERAL 

Improvement Bureau. 

ssr THE MANAGER of the 

BUREAU 

invites all philanthropic and 
other Capitalists and 

LAND OWNERS 

throughout the country, and 
especially 

RAILWAY COMPANIES, 

to consider his plans for 
colonizing the worthy able- 
bodied, homeless and needy 
families and single persons, 
in the various States and 
Territories needing immi¬ 
grant settlers and other 
laborers. The scheme is no 
less commercial than hu¬ 
manitarian. The plan em¬ 
braces 

GENERAL IMPROVEMENTS, 

and ensures 
SAFE INVESTMENTS 
with 

AMPLE PROFITS. 

Persons or Capitalists 
having available lands for 
sale, in large tracts, are in¬ 
vited to submit their propo¬ 
sitions, with full particulars 
as to the quality of the land, 
its locality, railway facili¬ 
ties, &c. Call on or address 

ANDREW J. ROGERS, 

President and Manager, 

24 PARK PLACE, 



The Johnson Revolving Book-Case. 


and all who read books. 

Holds more books in less space than any other 
device—Rotates at a finger’s touch—Shelves ad¬ 
justable at heights desired—Each shelf is 10 inches 
square, holding a set of Appleton’s Cyclopaedia. 


>ur JN ew Illustrated (Jr 
■■■iistratinng of Edueati 
l articles.^ 

BAKER, PRATT & CO., 

looI Furnishers, and Dealers in everything in the 
Book and Stationery line, 
IUADQUARTERS FOR ALL SCHOOL SUPPLIES, 

142 & 144 Grand St., New York. 


“STANDARD” 

Hydraulic Elevators 

PASSENGERS OR FREIGHT, 

DUMB WAITERS, 

XT. S. Government, 

ON RECOMMENDATION OF A 

BOARD OF EXPERTS, 

After an exhaustive Examination of the vari¬ 
ous Elevators in the market. 

Safe, Simple, Economical, 

IT IS ADAPTED FOR USE IN ALL BUILDINGS, 




i engineer; Cost 


Accidents of all kinds have been guarded against. 

For Circulars , <fcc., Address 

OTIS BROTHERS & CO., 

348 Broadway, New York. 


COLOR SCALE FOR TEMPERING STEEL. 

BY PARK BENJAMIN AND JOSHUA ROSE. 

This is a Color Scale, indicating by marks the 
colors to which various tools should be tempered. 
It ought to be in every shop. Mailed, postage paid, 
to any address in the United States and Canada on 
receipt of ten cents. Address S. H. Wales & Son, 
Publishers of the Scientific News, No. io Spruce 
Street, New York. 
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Wing & Sons, 


THE WELLS TWO-PISTON BALANCE ENGINE. 


1300 Broadway, N.Y. 

,$52, $75, $125, $250, $550 


NEW SCIENTIFIC ATTACHMENTS ! 

Send for References and Circulars, and yon will then 

Send for an Instrument! 


“THE ROSS MILL,” 

The Best Burr-Stone Mill in the World.. 

AWAEDED OVER 100 PREMIUMS. 



Lxle Grease, &c. 

Portable Bolting Machines wit t Mills to run with light 

CHARLES ROSS, Jr., 

81 & 83 First Street, Williamsburg!, N. Y. 


tiii 

614 to 626 West Twenty-Fourth St., New York. 

Boiler Flues of all the Regular Sizes, 

Or Best Material and Warranted. 
j@Sf*Orders promptly executed. No Payment required 



Read! Read! 

By using two Pistons in One Cyl¬ 
inder, the Aren and Pressure are 
Doubled, and the same speed per 
foot of piston in the Bal¬ 
ance engine gives Double 
the power transmitted by a single 
piston. 

By increasing the speed fifty 
per cent, (which we are enabled 
to do because of its perfect Bal¬ 
ance,) the engine will transmit 
Tliree Times tlie Power 
of an ordinary engine with a 
given size of cylinder. 


HIGHEST 

Testimonials 

Send for 

Circulars. 


ADVANTAGES: 

ECONOMY 

TRANSPORTATION. 

Can he handled and shipped at 
one-quarter the cost. 

BELTING & GEARING. 

No intermediate Shafting, Belting 
Gearing necessary. 

FOUNDATION 

Costs two thirds less than 
any other of equal power. 

WEIGHT. 

Three quarters less tl an 
any other of equal pov or. 

SPACE. 

Less than half that of 
others of equal power. 

FUEL. 

Uses much less for a 
given duty. 

COST. 

Sold tor less than any 
other of equal power. 

P0LTAPLE, 
STATiomir. 

hoistinu, 

MARINE, 
PUMPING, 
POLLING MILL and 
LOCOMOTIVE 


Justin S, Wells 



JAMES L. JACKSON, 

Iron Works, 

EAST 28th and EAST 29th STREETS, 


Office, 315 East 28th Street, 

NEW "yORK CIT?. 


Manufacturer of every description of Iron Work for the fitting up of Stables, for which the 
highest award was received from the Centennial Commission at Philadelphia, in 1876. 


Also, Manufacturer of ARCHITECTURAL IRON WORK FOR BUILDINGS, Columns, Beams, Girders Window Lintels and 
Sills, Doors, Shutters, etc. 

Capstans, Windlasses, Winches, Steering Apparatus, etc., for Ships’ Use. 

Iron Chairs, with tnrn-up seats, for Theatres and Pnblic Buildings. 

ESTIMATES GIVEN WHEN DESIRED. 



J. B. & J. M. CORNELL, 

Office, 139 to 143 Centre Street, New York. 

MANUFACTURERS OF 

IRON BUILDINGS, 

Iron Fronts for Stores, with. Revolving Shutters; 

Iron Roofs, Fire-Proof Ceilings, 

Floors anil Partitions, 

WROUGHT and CAST IRON BEAMS and GIRDERS, 

IRON DOORS, VAULT DOORS, 

Shutters, Sashes, Revolving Shutters, Chilled Iron, and Welded Steel and Iron Bank 
Vaults and Doors, Wrought and Cast Iron Bridges, Fire and Burglar 
Proof Safes, Locks of all Kinds, etc., etc. 

ESTIMATES OF COST FURNISHED ON RECEIPT OF A DESCRIPTION OF THE 
WOR < REQUIRED. 
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Street, New York. THE BISHOP 


Sanitary Depot 

1 A. G-. MYERS, Manager. 
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Uijited States of 

PURE GUTTAPERCHA GOODS 

422,424, and 426 East 25tH Street, 

NEW YORK. 


S. BISHOP, Proprietor. 





BUT YOUR CLOTHING 


I1V 

NEW YORK 
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and liave satisfaction 
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A trial costs nothing. 


ROGERS, PEET & CO. 

487 Broadway, cor, Broome Street. 


Every Variety of Gutta Perclia Goods, 

Water, Beer, Soda, and Acid Pipes; Acid 


s; G. P. 
Sheet, Tis- 
ists, G. P. 


L, G, TILLOTSON & C0„ 8 Dey St, New York. 
WILLIAM HEATON, 503 Chestnut St., Philadelphia, Pa, 
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